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Safe irtlirii * * a ^oi^s 

ASTMD-409-71^O^#^E^mH G H ? 5 0 JSLt"C* 0 , 

XaiEUffStCJ: i9*^^tL^HufS^ H B B ^c7)Sr B W^d 002** 0. 3 4 3 n 

XSUSUnSKJ: !9*i6'btL^Bufe^ilt H B H ^:*<7)^ B B H ?-0^^ $ L c 0 02* ? 3. 

zomt-rz m^.~mm mRmm^mm^o 

*#>£*§^k, gfffi^LS 0 . i~io ^ micffi^-r^^:^ $ *^i-^Huie« 

* 7 y * tf> tit&fflftMmm* 0. 15-0. 40mL/gt^^Ii:, 

[»^3] m§&mi&<Dmw&&m&zmir&m££hikmz^m lt£ o 
1 0 ox;&Tizftj$-fz&MmjMt^ 

mtmm&Rm^m mmm d 002^ 0. 34-0. 3 5 n m-e* 0 , 0 0 
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tejsr^ffl&T, 2 8 0 oroM^ira«tL^»^»n^»wW'btL*«t i t , o« 

|g H B H ^(7)il Pallet d 002^ 0. 3 3 7 n mUlT 4 * t t <> mmSMitfim 
cOISb^ T-^^C # $ L a no^ 8 0 n ml^± t & & t , 

[it^4] frffiMax^^^^tt^BtrismM^^ov^T, astm 

D-409-7m5e^3&#SfiK*iScH G I 5 0 t & «9 . lifriE!»*£&£t£o«|ias| 
«ld 002**0 . 3 4 3 nmttT^ 0 , ffirl£^^^^>#S^^-<^^:# § 

Lc 0 02^3. 0 nmJ^T££& J: "9 KflM&1-&££:, 

m^^fcftt^ hM.mwM*m^tzT ; - vw-tiv- k£^tlt*5«k Arse 

ituiEj^WftOi^ 3 6 0-0. 380n 

[it 6 ] m^$mmA<D pm k »±««b ? ? * a^j* ?tLtfc^ 

S t 8B?L#» * ±§^ tc , if IE»L@ 0. 

W-T ^ HUlER^^fl-^frfSM ? 5 y 9 <£>liulE»L#l»# s 0.15-0. 40m 
Z&Wit-tZ 5 ^SEIRO*5CrM * * v * <, 
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iiifs^»^^^iS-tt^v#H^T, 6oo~9o ovou^xmrnt, f^l 

m i zmmmmum k & ^ xmm -t & wmr i± , x &isi #r m kx bti%> 
mmwmMiRmomms&md 002**0. 34-0. 3 5nm-e*o,ieioo 

&&%tmv>m mmm a 002** 0 . 3 3 7 nm&Tt%z>t£i>iz, mwfe&$m 

<7>&&=?-<Djz § £ L a 110^ 8 0 n mJ^± tiSit, 

*!tmti-2> rn^-rns ^rtAy^ oMis^feo 

[»^8] mmmmiim&^nhti&mmmYm.i&^^'D^x^ astm 

Mid 002**0. 3 4 3 nm^T£&*9. huIE^ISb b b^:*<7)*Sb b h?-0^ # $ 

Lc 002**3. 0 »CW«If Sit, 

«9^i6«btL^Jt^Mm* 5 3 0 OmVg^mt), jd»o, 
fflfie^^^irffi^S^^OS HQKMI d 0 02** 0. 3 6 0~-0. 380n 

*mwt-tz> 7 xti 8 tcis«c<7)*^:z:m* oasat^&o 
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mir Z> mZikmm<nm%V®Lffl 9 7 y 9 (olfoWmXMWi* 0 . 15-0. 40m 
[0 0 0 1 ] 
[0 0 0 2] 

nta«jtM-f*to#x.^c>. ^Sterns* LtK*il^ffflt^>i^^{i 

[0 0 0 3] 

o £Of&te0tOjfc^ffi«£;*:# i-^^mt LTfi^Ux(i\ 6 0 or^LTO®. 
[0 0 0 4] 

T-6 o o ~ i o o ortc^i-^^.xrt.isisMijfi^^^baEft.TK^t* * 
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%t(D\tmmm±, mmjfxw.mm (bet&) r~mmLfzm&,m?Liz\ 1000 

- 2 5 0 OmVgtSC^^o 
[0 0 0 5] 

[0 0 0 6] 

itHzJtLT, #Rfl¥ll-317333^fR^(i. ffi*^®*?*^ £ «9 kft 
4 Jtllf»^>i:y^^ <b 1\ JSRHEMEd 002^0. 3 6 5-0. 385 

m^isnvm (i^rii^t^'y^) fflRm^w^m^ms 

[0 0 0 7] 

L*»L«r**t>, *fiff>li, #r^¥ll-317333-^<&IR^f£«c^S^:z:filirr 
[0 0 0 8] 

[0 0 0 9] 
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& K nhfth B&ffiftir h S£ii $ tL & #t|f «^ * fig x. W&nM * * -> * <7) 

[0010] 

ASTMD-409-7im^O%#^MgmH G I ri ? 5 0 JJJL±"C* *) , 

XjREI«t8;KJ: f9*i6^n^^|g H B H R*<7)SF^^td 002^0. 3 4 3 nmfl 

XWtti: J: *9 >|t#> tL-?>«$ B e H M*<7)IS H H H T-^^: IHc 002^ 3 . On 
[0011] 

±f£oASTMD-409-7im5e<^W5tft*gi5:HG i <D&ftt. mmagt^nmrnte. 

<Dmmmn.doQ2<vmft (0. 3 6 0-0. 3 8 0 nm) SriaiWFt;«fe1-j^3R*t 
[0012] 
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C002J **iBft»^IW L^WTOfUCi 0, flfc£a*iEfilfcll#&£a£ 

[0 0 13] 

ML/:CuKaIB^i: LXi»[lttTBI^£#&o £0@3r|I|^0 fcf - 

ttb&^m) n«t^**, ii^Kffiiij^jtv'j 3^*0 (111) moehjt 

H°-^^fflv^TMiEi-^o -etT, C u KaM5!:0. 154 1 8nmi:L 
, Tie^: (1) "Cl^^Brag gO^KJ: D&IS&Jfcfl^SrajEMt d 0 02 

j»ia«f^^->tCfe^-C2 0ri s ft2 5° ffra£K9!efct?- fcK«£ •)* 

d002 = A/ (2sintf)-(D 
[0 0 14] 

LfcflljSfc^rL-CfclK 3R*Xj»ia*ft- <t*S55e^*3v»r, C 0 02 tc *°'< Off 
tf-^7& ? «ram«ldoo2= 0. 3 3 5 nmKDK^UfcfckT--* (2^2 5° 

KflS^tUfj^fc 9 /o- K-C(±ab^^C 0 02^^< 0«f tf — ^ 3&*doo2= 0 . 3 
[0015] 

^**do02 = 0 - 3 6 0 nm~0. 3 8 0 n mfcSt^a&Jt LTt±rtv>aftl£"C« 
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<Wm 2 0 0 1 - 1 6 5 2 4 9 ^- v I 8/ 

o*< Htfjf t o -^^d 0 02= 0. 3 4nm~~0. 3 5 n m Mt^S&JS £ LTtii^ 
[0 0 16] 

;ti«at, v£%<Dn.%r.mm3>7*>vizm^bti2>m&Fk-eii. c 0 02 

[0 0 17] 

££L co02 fi 3. 0 nm^ra^itm^^o 
[0 0 18] 

$ fc, »§#ffl«K:l3V>-C, rASTMD-409-7lM^<^^#5tJg^iS:H G I (Hardgr 
obe Grindability Index) J t (±, ^5eO|*JH-*«IW»' , C»# 
<2>v^-e^^i/^lt, ^^wTOfi^li^^ TffiHSbS; (2) CJ:ot*i6fc 

HGI=13 + 6.93X (^^^T^Il) — (2) 
[0 0 19] 

^^<7)^«-a^^i3V>-r. COASTMD-409-71^<7)W?^Jg^HG Iff 

1-^^A6<7)^e^^C>^^^^< ±IS£ 1^*1^11 *><b, ASTMD- 
409-7ia5E<a*fr#3£&ti&HG I t± 5 0-8 0T*>ait* J J: Lv* 0 
[0 0 2 0] 

<^«raffi«ld 002^0. 3 4 3 nm^x.J^ &KJOMW^»£JRi&-t&:i:e 
Hi3^T, JSffiffi«ld 002*0- 36-0. 3 8 nmtt5:i:^tli<i5 
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o ±mt\5\m<DwiAfrb, m%&>7im<7)mmm£d 002^0. 340-0 

. 3 4 3 nmX&Z> CI fcjPJ: iJfiPf Lv> 0 
[0 0 2 1 ] 

^IS^T-^^r^^L c 0 02^3. Onm^iU, ^^f^ii^t^'y 

$Lcoo2^1- 5-3. OtiS^t^J: «9$fi Lv> 0 
[0 0 2 2] 

nm**'^9m Rmm^w^wm-mm^m^mxh^ x , 
m^mMm^m^m^mi-^^m^Rm^^tj'WM^^wMt lxb 

mmz^fe&tfxmm^T, 6 o o ~~ 9 0 0 vvurnxmrn u 1 0 
0 °c &t k i^*p-t <& mMmum t , 

mmBmxmK&^x&m-f&mmit. xtiL®vxmz£*)#it>htL&wim 
&>km<vm m&m a 002^ 0. 34-0. 3 5 n m-c& «k 002 
xaiEi^f tr - * omfr&mrfgi&v 1 0 %m±-e* *k a*o, /R§t£ #\x# 

BJO\ 2 8 0 0t:ofiJ^T*J!)PmL^^»^^#^n^^^<7)^ H B B ^ 
0)1 d 002** 0 . 3 3 7 nmm*4ti:4i:, iM^Ri^lSB 0 ^ 
<9*£ $ L a iio>&*8 0 nmJ^lt^^it, 

Z> o 

[0 0 2 3 J 

±u<D^i^mrzirwM^t^t>tt>xA^m^m^^-r^o ^r<ofz^^ ± 
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[0 0 2 4 ] 

mm%mmmT.mz&^xwMvi* 6 o o ~ 9 o o°cu»i-^ 

[0 0 2 5] 
[0 0 2 6] 

»MK«d 002**0. 3 4 3 nm^Tt/J^<, ^T-O* § £ L 
c 0 02*>3. 0 nmMTt/J^v^ajS^mit^-el^o 1" # 

o 

[0 0 2 7] 

JBKfl-£tf±, Wk&S£JM\z.js\f>x % 0 0-9 0 0 WUfeXtimZ fr%> £ 
t "C\ ASTM)-409-7im^^> W5iE^ifi:H G I 5 0 JSL± t lf< * & « fLt, 

[0 0 2 8] 

-to 

[0 0 2 9] 
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hWM^ma^^X, AS™D-409-715K5cOJR#SiSJ8SkH G Iri*5 0*it<!:^ 
19, SMffifljld 002**0. 3 4 3 nm*j@x.TLJv\ IS^T"^ # S L c 0 02& 
3. 0nm^ix.TUv\ 5E^^m^-S® * * «b *l& < & & 

o MSX@Hi3tt^^fiJS^9 0 o°C4-^x.^ i^i^fi^ 

WU»<b^41gft«UK!»tCOV»-C. ASTMD-409-7lM^OS-#^JgJii5:H G 1^5 
0 5fc«fcfclK §rafig8ldo02^0. 3 4 3 nm^gx.TLiv\ *S HiP £ 
$Lc 0 02^3. Onm^ix.TLiv\ ^c^^«^— fiS^r -Y^'v ^t4t^ ? # 

[0 0 3 0] 

&ib\ ±f£^|^#<7)tl*^^MaXStCi3lt^SPlfe^Jg(i7 0 0-8 0 0°C 

o 

[0 0 3 1 ] 

*7t, #9§fiii»fci3v>t\ r^fio 0 2 ^t^-r^x^niw ^-^<o«^ 
]£7&*m#&<z> 1 o%j^_tj <h(i. wMfkvym^m o o 2 n^i-^x^m^e-^ 

Ofl^Jt 1 1 hM|S<7)^M 0 0 2 K*t&1-& X*£@#r t: - * <7)»^^ I 2 t 

(3) ^£^£^#£$o*:l->r txhho 

{ 1 I 2) x 1 0 0^ 1 0- (3) 
[0 0 3 2] 

^*^f|-^«IS B B a ^*^®r H 1SE^Id 002^0. 3 6 0-0. 3 8 0 nmtW 
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[0 0 3 3] 

m moo2) i)m%-n.mmmztiz>nmwLt<D%-Mt x^xwrntztz 

[0 0 3 4] 

iff (CT0 0 2) -e|>i.tv^^\ WMJf^WMte^ «t O^^tt^Jt 

[0 0 3 5] 

* & *) flff L * * L T v> & v * a6 \z , m^-MJf ^t^vi'* LfzMffi it _tf E 

itllot^iirart^At^; £> R#£I*#A (solventco-intercal 
at ion) J Z t K-fh* 

[0 0 3 6] 
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[0 0 3 7] 

ttz, *%m\z&^x, \m.mjf^RM : fe^£ ^^hit^itmrnm] c 

ARLO ERBAtt* rv-y-r-f- 1 7 5 0J Zm^xmfc Ltz Q 
[0 0 3 8] 

fcmmvymmtfxw.Mmzx t)^sbhtiz>itmmm*3 0-25 omVgt 

[0 0 3 9] 

«do02^0- 3 6 0 nm**t*-5i, ^^m^-Mif * v *14lt££ 
£ t ^ # * v\> ^3R*mo»ISJi£a*0* Hffi*t d 002* ? 0.38 

[0 0 4 0] 

— K <h # V — K <h * 4h LTSfit £ ft £SfC— M * / < v * o^it^ffi 

WM%t*JFt£ftiJf^ffl%T, 6oo~9o or^zaK-ejraafcu -eot 1 0 
£k%tm<vm mmik a 002**0 . 34-0. 3 5 n mx$> 0 . 002 
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ffl^T, 2 8 0 orco^Jt^ML/c^^M^^^ibtL^^^^^^:* 
(Omffl&m d 002& 0 . 3 3 7 n mJ^lT t & Z> t t i> , ^ilS H H H M*OlS H e H T- 
<7)^ § $ L a iio^ 8 0 n mJ^± t & Z> Z. t , 

[0 0 4 1 ] 

o . v ^m#» t ^ * ;i/ ^ - ^jg £ -r & m^c - m * * / n o v 9 * on 

[0 0 4 2] 
[0 0 4 3] 

AS™D-409-7lK3£O»#aiJK»«[H G I 5 0 «9 > XHiKffii: «t <9 * 

i6^tt^^ilS B B B M*^Sr B W^ld 002**0. 3 4 3 nmJJim^ tf*o, XH 
mmiz X *) j£tbt>tl2>m&&$i%<Dm&=?<DjzZ £ L c 002**3 . 0 n mWT 

-e&a^ <h, zmffltt-fz^zzt zmfflLt-?z>i><DX$>2>o 

[0 0 4 4] 

^iz«t*L(f, smffxmiit&tex *)i&ibh*iz>i£mmm<o0ki* ooomVg 

mT) ^ H H H R^<7)SP^Sg^ldo02^^ (0. 3 6 0-0. 3 8 0 nm) 
[0 0 4 5] 
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tfO. 15-0. 4 0mL/g^^:HffU> o 
[0 0 4 6] 

&tmumz i> mm^^xm^ £ *tx& < - 1 ^m^x^ h 0 m^mm * 
<7)^M*4-^^fM$tirv^(i\ m®7 ? y y&mmmLfzmffiMJ *y<Dm 

-XK4SA-e#& «fc 9 ^&&o 
[0 0 4 7] 

?l#o. i-i o jumtzmmi-zj^^ zzmi-zM?-? y 7<DMlimWo. 
1 5mL/ g*mtt£ht, mm? ? y ^mnm^nxm^mxnt txwmz 

7y9 <Dmiimm& 0 . 40raL/g^ia^ HC^HBlJSfi** KBbHB * 7 y 7 
[0 0 4 8] 

ill:, ^ot^rli + t^^y^ffi^iM^Iim^^- W 

EI 1 K^LfcJBM*iftJ5fc!» 1 0 \z*S-+h S EMO«g*fHi, 
<7)ttl^ : 5 k e V, fem : 1 0 0 Ojg (S EM^05 7 n 1 
O^m^l") tLfco S EMOtlHWLT. ffcH-O n - f" > ^~#<7> 

mTMSUifr t>tai^^tz 0 
[0 0 4 9] 



tfcJIE#2 003-3108660 



mm 2001-165249 



^-v: 16/ 



WMm.^ l 0 tcfi. *B7L@^0. 1 - 1 0 ^ mtcffiij-r 

j&tn o(7)iffl?uio. i~io fx m^m-f&j^^ z z^i-zmw? j -y ?<om 

?LWf*(iO. 16mL/g"C^of; 0 £tz, mi ^LtzWMM.J^} I 0 \z-d^ 
ASTMD-409-7im^^»^ffi^l5:H G I t± 7 5 T?* »K X^ITO&K «t "9 # 
i6^n-i>^ H H H ^(7)iiraW^clo02^0- 3 4 0 7 nmT^^ XHEHff&tc 
<fc «9^»btL^fi^ H B H ^c0^ H e H ^O^§ ^ L c 002^2. 2 nmT^oT^o 
[0 0 5 0] 

[0 0 5 1 i 

fl-t LT^-r^m«*«^It, !Sfl-Jt*^iStt^#H^T, 6 0 0-9 
[0 0 5 2] 

jm^Mfifi^^-c^ gMtu, m&&stm<om mmmd 002**0 

. 34-0. 3 5 n m-Cab «9 . t&^-S 0 0 2 KfcJ-Jfrt a XHEJUf fcf- * Offr^fii 

a?ri*SM&<3 1 0 %jsult?3> >k ^tt^»H^T> 280 oroi&arc 

7 nmWT^^^HC, mm&&Btm<0&&, : f-<Djz& £ L a no** 8 0 nm 
[0 0 5 3] 

[0 0 5 4] 
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[0 0 5 5] 

mfzirmmz&i&wMt Lrm^, >k^x\ iMiicisv^M^jni 

[0 0 5 6] 

6 0 0 -90 ov^mm-f&o Z\colm??k?kft<Di> txiz, WMjk<n\HUfrh<DW. 

OP0x.tf, 0. 3 4 0-0. 3 4 3 nm) <h&£ 0 - <Dffltfe^B.m<r)mr%mit d 

«/Ht (*tJ0. 3 4nm) h&£ 0 
[0 0 5 7] 

< * Oft/MS (0flx.l*. 1. 5-3. Onm) ttt&o C\<DW.WM^ 

&MtSJg£ 7 5 0 °Ci: L^St^tcft/Jvfg (ft 1 . 5 nm) t 
[0 0 5 8] 

■e<7)^, *KSEMIdo02^0. 3 4 3 nm&Ti:/h$ <> INH^^SL 

2003-3108660 
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co02^3. 0 nmWTt/J^^MM^II^- ttfT^&o 1-%:4o-tb, ip. 

o 

[0 0 5 9] 

itz, WMmt. SMIgt3v>T6 0 0-9 0 0 °CO^-C»^ - 
£ -C, ASTMD-409-7m^O*£i#S&JS^tfcH G I 5 0 &± <h ^ < & £ 0 fLT, 
-^S^#^0»t-€-^^^< 1 0 0°CJ^ToaJS^<%*n-r^iifIt:^f4M 

^ < * ffi tz +mm ??y? imm m l n, < & & 0 

[0 0 6 0] 

isv^Tii, *fc«yaxe^»-»?>*t*JKfl^ft!»jrov»-C> ASTMD-409-7lM^<7)^ 
#5£J£^ifcH G I j&* 5 0 \>X±. t & «9 . m B H H ^^<7)g MEMI d 0 02* ? 0.343 
n mWT £ *K |^ B B H ^0|S H e H T-^^: ^Lc 002**3 . 0 n m&T 

[0 0 6 1 ] 

ki±, »ax@tcisv^T6 00-90 o'CoiajK-ejni&u fof 1 o o°cm 

T J^*Pf * - t * S i&^ t & * o 

[0 0 6 2] 

«t o httzms&vkm^m mmm a oo2* ? o . 3 4 2 6 n m-c& »k 4&^m 
002 xmrntft^- ? <Dm^m^m-M<D 1 5 %x~$> 19 „ ^ 

tt#\*&H*CT\ 2 8 0 OtOfiMDil/cf^Mt^ll^tL^Kl 3 ^ 
*S.fliSU!$?>«HfiE»td 002**0. 3 3 6 1 nmi:^^>i:i:^tc|g^ B B a M^<7)^ 
(fa^-O^ $ L a iio* J l • 5 nm^±^^^!|ttttt^^^fflv^; 0 &£> 
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O 

[0 0 6 3] 

fW3I*IK£v>T. #0xJ£\ 11^1*5 OOg^ ^Stttf^H^T 

,750 °c<7)SJt-e 4 B^tjnfft u fot 4 o °CK?%3$i-z> z t \,z x o m^a^; 

[0 0 6 4] 
[0 0 6 5] 

titzmj&z^'f&o fit, ^m^o«^»^^^R*#*i-(iH>r^o^:^ 

<7)^iMH H H ^^S Mffifll d 002^ 0. 360-0. 3 8 0 nmf*So 
[0 0 6 6] 

m (&=?mo o 2) ^-iioM^nsiiffifcofit Lxmm-r&tz 

[0 0 6 7] 

^LT-e<7)|ffl?L#i;IH?L#«^^i6^^^ N »LS0. 1 ~ 1 0 ^mCffii 

-rz>±£ $ *^&m.mm<r>m.mi7 ? ';^»lwo. i 5 ~ 0 . 4 0 m 

[0 0 6 8] 
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[0 0 6 9] 

*ffl?L^0. 1-1 0 jumlzfflmir&±^Z$:^1-&)fcmW&<vm®? ? y ?<7) 
ffllimmtf 0 . 1 5mL/g *M t & -?> t , « AB#<7)2S A 

^^Bli^^^is^tL^^o lffl?LS0. 1-1 O/zmClim^:^ 

£ ^"T £ JkmttWM 9 7 v 9 omiimW 0. 40mL/g^x.§fc, I 

[0 0 7 0] 

ttz, ^§tmom^r.mm^^^^9Km^^w.mmtw^^^i-f, ^ 
<n m%~mm * * ^ -> 9 k m h nx ^ & mmm. * mm -t & - 1 **t? § & 0 l 
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